Exploring the frontiers of therapeutic exon skipping for Duchenne muscular dystrophy by double targeting within one or multiple exons.
Through antisense-induced single-, double-, and multiexon skipping, we have previously demonstrated restoration of dystrophin expression in Duchenne muscular dystrophy (DMD) patient-derived muscle cells in vitro. In this study we further explored the frontiers of this strategy by using specific combinations of 2'-O-methyl phosphorothioate antisense oligonucleotides (AONs) targeting either one or multiple exons. We show that skipping efficiencies may indeed be improved by targeting two putative splicing regulatory sequences within one exon. In particular, such double targeting was effective for the thus far "unskippable" exons 47 and 57. We previously reported the feasibility of multiexon skipping spanning exon 45 to exon 51, using a combination of AONs targeting both outer exons (45 and 51). This would be applicable to 13% of all DMD patients. We here explored the frontiers of multiexon skipping both to increase the number of patients that can be treated with the same set of AONs and to mimic large deletions found in relatively mildly affected BMD patients. We aimed at inducing larger multiexon-skipping stretches, such as exons 17-51, exons 42-55, and exons 45-59. However, this appeared complicated and may be dependent on cotranscriptional splicing and the size of the flanking introns.